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ABSTRACT 
We construct the group ?McL as an irreducible subgroup of GL,,(25) and then 
use this to determine the remaining 5-modular irreducible matrix representations 
together with the corresponding vertic:s and sources. We also obtain the nonfaithful 
irreducible 5-modular characters of 3McL and the corresponding decomposition 
matrix. 
1. INTRODUCTION 
The motivation of this paper is the following problem: 
(TI) Suppose that G is a finite group of order divisible by the prime p 
such that a Sylow p-subgroup P is a TI subgroup of G. Then: 
(1) Determine the vertices and sources of the simple FG-modules, F a 
suitable splitting field of characteristic p. 
(2) Is P a vertex of every nonprojective simple FG-module? 
(3) Determine the Green correspondents of the nonprojective simple 
FG-modules [w.r.t. NC(P)]. 
(4) Are the head and socle of the Green correspondents in (3) always 
multiplicity-free? 
Note that parts (2) and (4) of (TI) have been answered in the affirmitive 
unless G has a composition factor isomorphic to McL ( p = 5) or J4 ( p = 11). 
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Moreover, the problem can be reduced to the case where G is a perfect 
centn$extension of a simple group, and thus G can be assumed to be one of 
McL, 3McL, or J4; see [6; Corollary 4.81. 
In [5] we considered the case G = McL and showed that part (2) has a 
positive answer whereas part (4) has to be answered in the negative. 
In this paper we are going to investigate the case G = SMcL. As we have 
to construct the faithful simple G-modules in characteristic 5, as a by-product 
we also obtain the corresponding Brauer characters and the decomposition 
matrix for the nonprincipal 5-blocks. In order to get started we also have to 
construct 3McL as a subgroup of GL,,(25); two generators are given in the 
appendix. 
We summarize our results as follows. 
THEOREM 1. Let G = ?%McL, P E Syl, (G), N,, = N,(P), and let S be 
a nonprojective faithful simple GF(25)-G-module. Then the following hold: 
(1) P is a vertex of S. 
(2) The dimension of the Green correspondent fNo(S) as well as the 
structure of its head and socle are known; in particular, head and socle are 
multiplicity-free unless dim S = 2178, in which case the multiplicity of 
exactly one simple N,-constituent is 2. (For details see Lemma 5.4.) 
(3) The restriction fN,(S)Ip is a source of S. 
THEOREM 2. The nonfaithf 1 u irreducible 5-module characters of 2McL 
are as given in Table 1; moreover, the decomposition matrix for a nonprtnci- 
pal 5-block is as given in Table 2. 
As a by-product of our investigations we obtain 
THEOREM 3. Let G = 3McL, and let M be an irreducible G-module 
over an algebraically closed field of characteristic 5; then one of the following 
holds : 
(1) M is projective, and so 125 I dim M and M has complexity co(M) = 
0. 
(2) 5 I dim M and 125 Jr dim M. Moreover, M Ix is projective for Z, z 
X < G if X contains only non-5-central elements of order 5 of G; in 
particular, q-(M) = 1 and so M is periodic. 
(3) 5 + dim M and c,(M) = 2. 
2. CONSTRUCTING ?McL 
In this section we show how to construct a faithful 45dimensional 
representation over GF(25) for the triple cover of McLaughlin’s simple 
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TABLE 2 
DECOMPOSITION MATRIX FOR A NONPRINCIPAL S-BLOCK 
45 126 126 153 639 846 990 1035 1233 2178 4005 4752 
126 . 
126 . 
792 . 
1980 1 
2376 1 
2376 . 
2520 . 
2520 . 
2772 . 
4752 . 
5103 . 
6336 . 
6336 . 
8019 . 
8019 1 
8064 . 
10395 . 
10395 . 
10395 . 
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group, which we denote by G = !?McL; hence Z := Z(G) g Z, and E := 
G/Z = McL. 
For the sake of convenience we also introduce some notation for sub- 
groups of G that will be used in this construction. By means of CAYLEY and 
using the information in [l] we find subgroups U, M,, M,, and L such that 
for i E [1,2}: 
U II Mi = M, n M, = L > Z, g E U,(3), M, = M,,, z = L,(4); 
(I) 
moreover, U, M,, and M, are maximal in G, and M, is not G-conjugate to 
M,. 
Inspecting an irreducible complex character x pf degree 126 of G at an 
element of order IIAwe easily verify that Mi z 3M,,, the triple cover of 
M,,; moreover, L g 3L,(4) = SL,(4) an d so U is a triple cover of U,(3) as 
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well. An inspection of the restriction ~1” now show that U z &U,(3) and so 
L = SL,(4), Mi = ;M,,, and U g &U,(3) (2) 
(in Atlas notation). 
In order to construct a faithful representation 
p : G -+ GL,,(25) 
we employ the well-known am&am method for the tuple (G, M,, M,, L), 
which we briefly outline as follows: 
(a) Determine the structure of pi := ~1 M,, and find matrix representa- 
tions 7j of Mi equivalent to ‘p,, i E { 1,2}. 
(b) Find a set of generators for each TV, i E {1,2), satisfying the same 
set of defining relations of L. So ~~1 L and TEAL are equivalent. 
(c) Use the standard-base procedure of MEAT-AXE [7] to transform TV into 
an equivalent representation T; of M, such that T~I L = ~~1 L. 
(d) Depending on the number of indecomposable direct summands in 
T~I L and on their endomorphism rings, transform T; into an equivalent 
representation T; of M, satisfying both 
T;lr, = T;I, (i> 
and 
(TI( M,), T;( M,)) = G. (ii) 
Putting p, = r, and (pz = ri then gives the desired representation q of 
G. 
In the following we would like to comment on points (a)-(d) above in 
some more detail. 
Assuming the existence of cp (which has been Aclaimed in [l]), an inspec- 
tion of the S-modular irreducibles of the groups 3M,, and SLa(4) (e.g. use 
[8]) then shows that (~1~ and hence ‘pI, qo,, and cp are irreducible. Since M, 
and M, are conjugate by an outer automorphism of G, the representations 
pi and (p2, when viewed as representations for an abstract group 2 M,,, are 
dual to one another. 
In order to complete the task in (a) we are left to find or construct an 
appropriate irreducible and faithful S-modular representation of degree 45 
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for ?sM,,. Again appealing to [S], we see that up to duality and equivalence 
there are only two such representations. To get started we recall that Janko’s 
$mple group J4 has an involution centralizer isomorphic to Ex(2l+ “I\ 
3M,, : if,; with the information given in [4] we are no\n: in a position to get 
hold of a 12-dimensional GF(2) representations of 3M,, with the two 
generators given in Table 3. 
Next we turn the matrix group into a permutation group of degree 693 via 
the action on the cosets of a subgroup isomorphic to E(24): Sym,. Consider- 
ing the corresponding permutation module in characteristic 5 and using the 
usual method of tensoring, taking exterior powers, etc., and then chopping up 
into irreducibles, it is now a straightforward task to produce the two 45-di- 
TABLE 3 
110000000000 
000010000000 
000100000000 
000101000000 
100000000000 
001000000000 
000000010010 
000000100000 
000000000101 
000000001000 
000000010000 
000000000100 
100000000000 
010000000000 
001000000000 
000100000000 
000000100000 
000000001000 
000010000000 
011000010000 
000001000000 
100100000100 
111100000010 
011000000001 
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mensional IF,, representations of SM,, we were looking for, and thus 
completing (a). 
As for (b) and (c), we have chosen elements X, yi, and yz such that 
o(x) = 5, dyl) = dy,) = 4, and (x1, yl> = (xl, yz> = (yl, yz> E L 
and ,yl and ,yz are not conjugate in the group they generate. Since 
Aut(3M,,) = 3M,, : 2 has no faithful GF(25) representations of degree 45, 
the above choice of generators ensures that as sets we have rl( M,) z r;( Ma), 
where rk( M,) = ~i( M,)r and T denotes the transformation matrix obtained 
in (c). 
Note that in view of the irreducibility of (plL, no further transformations 
-as have been mentioned in part (d)-are necessary. However, we have to 
decide which of the two possible choices for the 45-dimensional representa- 
tion T, for SM,, eventually leads to G = SMcL. 
We have checked that for one choice of or the group ( rl(M1), rk(Ma)> 
contains elements the order of which exceeds 1000. Hence, taking the 
existence of the representation q of G for granted, we are done. 
On the other hand, we can now easily verify that with the correct Fhoice 
of ri the group H := (7&M1), T;< M,)) is indeed isomorphic to G = 3McL. 
Defining a suitable subgroup H, in H containing TV, a “double” coset 
enumeration shows that 1 H, : T~( L)I = 162 and 1 H : H,I = 275; hence I H I = 
IGI. An inspection of the permutation representation on the cosets of H, then 
yields the claim. 
We conclude by noting that two generators for G are presented in the 
appendix. 
3. PREREQUISITES 
In this section we are going to collect material that will be used in our 
investigations later on. Furthermore, as we go along, we shall also fix notation 
which will be used throughout the r:mainder of this paper. 
As in the previous section ,G g 3McL and ,Z := Z(G); moreover, we fix 
subgroups U 2 3,U,(3), M E 3M,,, and A 2 2 As. Note that the existence 
of U and M has been settled in section 2, whereas that of A is obvious. 
The subgroup U will play a crucial role in constructing further 5-modular 
simples for G, thus explaining our interest in 
LEMMA 3.1. The following hold: 
(1) Up to duality the 5-modular faithful irreducible Brauer characters of 
U are as given in Table 4. 
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(2) The projective covers of the nonprojective faithful simple U-modules in 
characteristic 5 are as follows: 
36, 153, 
P, (36,) = 153, > P,(153,) = 36, 603, , 
36, 153, 
126, 603, 
Pu(126,) = 603,) P,( 603,) = 126, 153,. 
126, 603, 
(3) The fusion of the S-classes of U/Z in G/Z is described by the Pattern 
in Table 5. 
Proof. In [8] we find the Brauer tree for U: 
36 189 756 729 126 
* 0 0 0 * 
36 153 603 126 
TABLE 5 
U/Z G/Z 
1A 1A 
2A 2A 
3A 3A 
3B 3B 
3c 3B 
3D 3B 
4A 4A 
4B 4A 
6A 6A 
6B 6B 
6C 6B 
7A 7A 
B** B** 
SA 8A 
9A 9A 
B** B** 
9c 9A 
D** B** 
12A 12A 
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Using this together with the complex character table for U (see [l]), we 
readily deduce all the claims in (1) and (2). The verification of (3) is a trivial 
exercise. H 
LEMMA 3.2. Let p0 be a faithful simple Brauer character of G contained 
in B,, and put q := cpOlv. Then the following hold: 
(1) Zf 36, occurs in cp, then so does 36, + 603,. 
(2) Zf 315, occurs in LP for somj E {2,3), then so does 315, + 315, + 
2*603,. 
(3) Zf 630, occurs in p, then so does 603, + 630,. 
Proof. An easy consequence of the fact that the U-classes 4A and 4 B as 
well as the U-classes 6B and 6C are fused in G. W 
LEMMA 3.3. The fusion pattern of the S-classes of A in G is as shown in 
Table 6, where w = e2rri/3 and {j, k} = {1,2}. 
Proof. In view of the Brauer table for A (cf. [B]), we may identify w.1.o.g. 
the 7A’s of A with the 7A’s of G. This then implies the fusion for the 14’s. 
Now we consider the A-classes 6 B, and 6 B,, which are clearly inverse to 
one another and which both square to 3B in A. As 3B’s in A normalize Z, 
subgroups of A, they clearly fuse to 3B’s in G, and hence their “double 
covers” fuse to 6B’s in G as well. Now the claim for the 6B,‘s and the 6B,‘s 
is obvious. The verification of all the remaining assertions is now trivial. H 
TABLE 6 
A G 
1A: 1,2 lA, 2A 
2A: 2 2A 
2B: 4 4A 
3A: 3,6 3A, 6A 
3B: 3,6 3B, 6B 
4A: 4 4A 
4B: 8 8A 
6A: 12 12A 
6B: 6,6 6Bd, 6Bwk 
7A: 7,14 7A, 14A 
B**: 7,14 B**, 14B** 
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REMARK. The ambiguity left in the fusion pattern for A in G will be 
settled later in Lemma 4.3 and Corollary 4.4. 
LEMMA 3.4. Let K be a field with char K z 2, and x a character of KA; 
moreover, let (z) := Z(A). Then ,y = x,, + ,yf such that ,y,, is a nonfaithful 
and xf is a faithful character of KA. Moreover, the following hold: 
(1) Zf g E A with g ‘I; zg, then x,(g) = x(g) and so x,-(g) = 0. 
(2) Zf g EA with g*zg, then x,(g) = x,,(.zg) = [x(g) + x(.zg)lP 
and x,(g) = -x$.zg) = fx(g) - x(zg)1/2. 
Proof. An easy exercise left to the reader. H 
NOTATION 3.5. We shall also be needing 5-local data on G for the 
investigations on vertices and sources. So fix P E Syl,(G), and recall that P 
is an extraspecial TI subgroup of G of order 53 and exponent 5; in particular 
P, := Z(P) z Z5. Now put NO := N,(P), and note that NO = 2 X N, where 
N is isomorphic to a Sylow-5 normalizer in G/Z; hence we have N = 
P : D : E, where D = (d) g Z, and E = (e) G Z, acts invertingly on D. 
Moreover, N acts transitively on P - P,, and so we fix P, to be a Z, 
subgroup of P such that P, := PO X P, = E(5’). 
LEMMA 3.6. 
(1) The group D : E h as the complex character table shown in Table 7. 
Here E is a primitive eighth root of unity with E’ = i. 
TABLE 7 
rep x I d e4 e4d e2 e6 e”d e”d e3 es e7 
o(x) 1 3 2 6 4 4 12 12 ; 8 8 8 
A, 1 1 1 1 1 1 1 1 1 1 1 1 
A, 1 1 1 1 1 1 1 1 -1 -1 -1 -1 
A, 1 1 1 1 -1 -1 -1 -1 i -i i -i 
A, 1 1 1 1 -1 -1 -1 -1 -i i -i i 
A, 1 1 -1 -1 i -i i -i E 8 --E --ES 
A, 1 1 -1 -1 i -i i -i --E -e3 8 
A7 1 1 -1 -1 -i i -i i Eo E -,: -_E 
A, 1 1 -1 -1 -i i -i i -e3 --E l 3 
p1 2 -1 2 -1 -2 2 -1 -1 0 0 0 ; 
p2 2 -1 2 -1 -2 -2 1 1 0 0 0 0 
/.L3 2 -1 -2 1 2i -2i -i i 0 0 0 0 
p4 2 -1 -2 1 -2i 2i i -i 0 0 0 0 
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(2) The table in (1) can be interpreted as a character table for DE ouer 
GF(25) where GF(25)* = (Y) is chosen such that E = u3 and E’ = i 
=G-i=2. 
Proof. See [5]. 
4. IRREDUCIBLE MODULES AND BRAUER CHARACTERS 
In thiz section we describe how to construct the faithful simple modules 
for G = 3McL over the splitting field F = GF(25). As theoretical arguments 
immediately determine Brauer characters as well as vertices and sources for 
the projective simples, we are interested only in the nonprojective faithful 
simple FG-modules. Note that these fall into two 5-blocks, say B, and B,; 
moreover B, and B, are dual and Galois-conjugate. So it will suffice to 
construct the simples of only one of B, or B,. Finally, we also note that the 
nonfaithful nonprojective simple FG-modules all are contained in the princi- 
pal 5-block B,. 
The 45dimensional modules encountered in Section 2 will be the point 
of embarkation, of course. The method used in this process is-needless to 
say-that of tensoring and taking exterior powers, etc., and then chopping 
into irreducible constituents. At this point we remind the reader that Norton’s 
criterion [7, Chapter 51 provides a check for irreducibility. 
As described so far the game appears to be very straight forward; 
however, in view of the sizes of the modules to be considered we have to 
enhance the MEAT-AXE by inductive methods using the structure of the 
modules when restricted to appropriate subgroups of G. This will be clarified 
in an example later on (Example 4.11). 
Finally note that as we construct the simple FG-modules we also deter- 
mine the corresponding Brauer characters and, eventually, the corresponding 
decomposition matrix. 
We fix notation such that for a pair (S,, S,) of dual simple FG-modules 
we have Sj E B, for i = 1,2. For the sake of convenience we denote 
modules by their dimension, so w.1.o.g. the module constructed in Section 2 
is denoted by 45,, and hence its dual by 45,. 
We start by determining the Brauer characters @,j := /3(45,). Recall that 
45,1x is irreducible and hence that j3(45,Ix) is known for X E {U, Ml by 
(3.1) and [S], respectively. So we are left to determine P,,(14A); for this we 
consider x := PdBIA. Using the fusion pattern of A in G as given in Lemma 
3.3 together with Lemma 3.4, we find that the nonfaithful part x,, of x 
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coincides with the irreducible 21, (in the notation of [S]). From this we 
readily conclude @,,(14A) = - b7. This proves 
LEMMA 4.1. p(45,) is ns given in Table 1. Moreover, the restriction 
45, ( Ll is irreducible. 
In order to keep sizes bounded in the process of tensoring, it will be very 
useful having nonfaithful simple FG-modules at our disposal. This causes our 
interest in 
LEMMA 4.2. The following hold: 
1 
8 9 6 
45, @ 45, = 
I 1 
2 1 fB 210, 
8 9 6 
1 
(1) 
where all simple constituents are in B, and the diagram describes the full 
lattice of submodules; and 
A2(21) = 210 and S’(21) = 1 @ 230. (2) 
Proof. The irreducible constituents of 45, C+ 45, can easily be deter- 
mined using (4.1) together with the 5-modular irreducibles of G/Z(G) as 
given in [8]. As for the structure, the claim depends on an easy computer 
check. Finally note that (2) is trivial (cf. [5]). W 
Now the stage is set for constructing further simples in B,. First of all we 
consider the modules A2(452) and S’(45,). 
LEMMA 4.3. 
(1) The following hold: 
P(45,) = 1035, and A2(452) = 45 [ 1 
with irreducibles 153,, 639,, 1035,, E B,; also, the diagram gives the full 
submodule lattice. 
(2) The corresponding Brauer characters for 153,, 639,, and 1035, are 
as presented in Table 1. 
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(3) For the restrictions to U we have 
1035,l” = 315, 
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+ 720,, 
639,)u = 36, + 603,, 
153, lu is irreducible. 
Proof. The structure and irreducible constituents of S 2(452) and A2(45,) 
as given in (1) are verified by computational means. Also note that B(1035,) 
is determined completely by B(45,); moreover, so is B(A2(45,)), and hence 
we only need to determine x := B(153,). 
Using (3.1), we easily verify that A2(45,)lu = A2(45,1c) = 45, @ 
P,(153,), where 
Bu( 153,) = 36 [ 1 :;=: 603j 
in particular, xlLr is irreducible. Evaluating x on elements of order 4 and 
inspecting the 5-modular irreducibles of M (see [S]), we easily verify that 
xl M is irreducible, too; in particular, ,y is determined on all G-classes except 
14A and 14B (and their “triple covers,” i.e. third roots). 
Therefore we consider (Y := XI A and put x := o(14A). According to 
Lemma 3.4 we determine the “faithful part” or of LY. 
Recall that the fusion pattern of A in G is not completely known yet; i.e., 
we are left with the following two possibilities for of: 
Case (I) 
Case (II) 
6Bw 7A 
6Bw2 14A 
ifi -0 + X)/2 
-i& (1 + X)/2 
-ifi -0 + X)/2 
iti (1 + X)/2 
This leads to 
32, + 48 in case (I), 
or = 32, + 48 in case (II) j 
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and hence to 
i 
i\l’7 in case (I), 
X= 
-i\l’7 in case (II). 
Assuming case (II) to hold, we consider the nonfaithful character I,!J = 45, 
Q 153, + 45, 8 153,; decomposing into irreducible constituents, we then 
find 
$ = 2*1 + 8*21 + 2*210 + 2*230 + 2*560 + 4*(896 + 896) 
+ 2*(1200 + 1200) + 4*3038 + 2*(3245 + 3245) - 2*4500 
- (8250 + 8250 ) , 
which of course is absurd. Therefore case (I) holds with x = iJ’7; in 
particular, x = P(153,) has been determined on all G-classes. This eventu- 
ally proves (2). 
Finally note that 1035,1U can easily be decomposed using (2) and Table 5. 
n 
COROLLARY 4.4. The fusion pattern of A ( E gAlt,) in G is known. 
LEMMA 4.5. The following hold: 
(1) One has 
45, 
21 @ 153, = [ 990, 
2178, 1 
with simple composition factors 990,, 2178, in B,. 
(2) Descending a composition series of 45, 8 153,) we meet the following 
simple factors, all of which are in B,: 2178,, 153,, 45,, 126,, 1233,, 846,, 
2178,, 126,. 
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(3) Restricting the irreducibles found in (1) and (2) to the subgroup U, 
we have 
126,ja = 126,la = 1261, 
846& = 126, @ 720,, 
990,1v = 45, @ 945,, 
1233,]u = 603, @ 630,, 
21781U = 603, @ 630, @ 945 for any choice of 2178. 
Proof. The claims in (1) and (2) are verified by computational means. In 
order to prove (3) we note that with T, := 21 @ 153, and TS := 45, 8 153, 
we have 
T,]v = 45, CB 45, CB 603, @ 630, @ 2 * 945,, 
T,],; = Pu(126,) @ P,(603,) @ 45, @ 3*630, CD 720, @ 2*945, 
Using this together with Lemma 3.2, the verification of the claims in (3) is 
now an easy exercise left to the reader. n 
LEMMA 4.6. Let ,Q = 4752, and xX = 6336, denote the 5-modular 
reductions of the corresponding irreducible complex characters in B,. Using 
the complex character tables for G and U[ A] together with the 5-modular 
table for U, we find 
x,la = 2 * 153, + 315, + 315, + 2 * 603, + 720, + 2* 945, (l*) 
and 
x21” = 126, + 2*153r + 315, + 315, + 3*603r + 630, + 3*945r. (2”) 
Counting classes in G, we check that we are missing at most two modular 
irreducibles in B,. Using Lemma 4.5 (31, 4.3 (3), and 4.1 together with 
Lemma 3.2, we deduce the existence of a yet unknown irreducible Brauer 
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character y1 E B, occuwkg in xl such that yllcr involves 315, + 315, + 
2*6031. 
Inspecting the possible fusion of the 720, inside x1 10 we eventually find 
that one of the following OCCUTS: 
(I) y,lrr involves 315, + 315, + 2 * 603, + 720, + 2*9451, and ~2 con- 
tains a simple constituent ye E B, \ (~~1 such that YZIU involves 315, + 
315, + 2*6031 + 2*945,. 
(11) x1 contains a further simple Brauer character yz E B, \ (Y,} such 
that 
ylJL’ = m, * 153, + 315, + 315, + 2*603, + 2*945, 
and 
yzlcT = m, * 153, + 720, 
with m,, m2 E [O, 1,2} and m, + m, < 2. 
Furthermore, in either case, all simple modules of dimension 2178 discov- 
ered in lemma 4.5 are isomorphic. 
bMMA 4.7. The Brauer characters for the modules discovered in Lemma 
4.5 are as given in Table 1. In particular, P(126,) and P(126,j) are the 
5-modular reductions of appropriate complex characters. 
Proof. The claim concerning the 126’s is a trivial consequence of 
Lemma 4.6 and the complex character table of G. 
Next we observe that 
(1980,1$ = 36, + 45, + 45, + 2* 153, + 603, + 945,, 
(2376,1cT)o = 45, + 153, + 603, + 630, + 945,> 
(2376&r)’ = 45, + 153, + 603, + 630, + 945,. 
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Appealing to Lemmas 4.6, 4.5 (31, 4.3 (3), and 4.1, we now deduce that 
p(ggo,) = 1980: - 45, - 2 * 153, - 639,. 
p(2178,) = 2376: - 45, - 153,, and 
p( 1233,) = 2376; - 153, - 990,. 
Note that the Brauer characters of all irreducible constituents of 45, @J 153, 
except 846, have now been determined. As /?(45, @ 153,) can be evaluated 
on each G-class, so can p(846,), hence proving the claim. n 
LEMMA 4.8. 45, @J 126, has a composition series 
with an irreducible 4752, E B,. 
Moreover, with the notation of Lemma 4.6, p(4752,) = x1 = y1 is the 
reduction of a complex character as well as 
4752,1U = 2 * 153, + 315, + 315, + 2 *603, + 720, + 2 *9451. 
Proof. Again we employ computational means to verify the composition 
series as well as the irreducibility of the factors given above for 45, Q 126,. 
The remaining assertions follow immediately from Lemma 4.6. n 
REMARK 4.9. By-and with the notation of-Lemma 4.6 there exists 
another irreducible Brauer character yz E B, such that yz occurs in 6336: 
and yzlu involves 315, + 315, + 2 *603, + 2 * 945,. This is used effectively 
in the next result to construct the module associated with yz. 
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LEMMA 4.10. The tensor product T = 45, @ 230 (with 230 E B,) has 
an indecomposable G-submodule 
4005, 
Tn z 2178, 
[ 1 
with a simple constituent 4005, E B,. Furthermore, T/T, has simple compo- 
sition factors 153,, 846,, 990,, and 2178,, each of which occurs with 
multiplicity 1. 
Moreover, with the notation of Lemma 4.6, p(4005,) = yz = 6336; - 
153, - 2178,. 
Proof. The existence of T,, as given above is verified by computational 
means. Clearly, T is a projective module for U, and so we easily establish that 
TIC, = 2*PU(6031) @ 45, @ 315, @ 315, @ 2*630, @ 720, @ 5*9451. 
By (2*) in Lemma 4.6 we get 4005,lu = 126, + 153, + 315, + 315, + 
2*6031 + 2*9451. Since 21781u is known, we then get (T/T& = 45, @ 
630, @ 720, @ 2*(9451) @ [126, + 153, + 603,l. 
Appealing to Lemma 4.5 (3), as well as Lemmas 4.3 (3) and 4.1, we now 
easily verify the claim on T/T,. Lastly, observe that p(4005,) is determined 
by T and the other composition factors therein; but Lemma 4.6 offers an 
even simpler way via 
p(4005,) = 6336; - 153, - 2178,. 
EXAMPLE 4.11. As promised in the beginning of this section, we are now 
going to examplify some ideas for enhancing the MEAT-AXE. 
We consider T := 45, @ 230 and the corresponding representation T of 
G. By the time we want to decompose T, we know already that T contains a 
simple constituent S such that S] ” involves 315, + 315, + 2 * 603,. In order 
to find the smallest G-submodule T,, of T involving S, we have to locate an 
appropriate U-section isomorphic to 315,) say. For this we use the idea of a 
characteristic fingerprint; this can be explained as follows. 
Find an element w in FU such that for a simple U-section X involved in 
T we have corank(T(w)lx) 2 0 if and only if X z 315,; preferably we even 
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want corank(r(w)/ x) = 1 for X = 315,. Note that w does not depend on T; 
moreover, w can be determined by inspecting the simple W-modules 
individually in a precomputation, so that we can reconstruct the word w in 
any given representation. 
As pointed out in the proof of Lemma 4.10, 7’1” involves 315, exactly 
once. In order to find this section, we note that 45,/u = 45,, and 230/u = 90 
@ I40 with simple nonfaithful W-modules 90 and 140. Using Brauer 
characters, we establish, 
45, Q 140 = Pu(603,) @ 315, $ 315, @ 630, @ 720, @ 3*9451. 
Having done the precomputation as indicated above, we now calculate the 
characteristic fingerprint in the considerably smaller tensor product 45, 8 140 
together with its I-dimensional nullspace. This space can now be “lifted’ 
back into an element t of T which is annihilated by the corresponding 
characteristic fingerprint T(W) on T. Hence we have T,, = (t’ >, which then 
can be calculated one way or the other. 
In the next step the representation of G on T,, can be processed further, 
e.g. by use of Norton’s criterion. In our particular example however, we can 
take a more sophisticated route by repeating the above with a characteristic 
fingerprint w’ for the simple FU-module 630, such that C,o(w’ + id) = (t’) 
is a l-dimensional subspace and T, := ((t’)‘) g 2178,. 
Repeating the process in a similar fashion for the FU-modules 153, and 
1261, we eventually see that S = T,,/T, must be irreducible of dimension 
4005. In the last step we then extract the matrices for the 4005 representa- 
tion. 
In the outline presented so far we here neglected one crucial step, which 
consists in the computer calculation of the normal G-closure of a given 
subspace. This can be done very effectively when working in a tensor product 
by use of the following algorithm to determine y = x(A 8 B) for a (k, 1) 
matrix A, an (T, s) matrix B, and a vector r of length kr: 
Step 1. Transform x into a (k, r) matrix 
Step 2. Calculate the matrix product 4 = At%. 
Step 3. Transform the (1, s) matrix $ into a vector y of length Is (i.e., invert 
step 1). 
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Note that this algorithm in essence reflects the fact that V* 8 W z 
Horn ,(V, W) in the category of finitely generated modules. 
Clearly, in using the algorithm we never have to store the matrix A 8 B, 
and hence we save a considerable amount of space; on top of this, in 
comparison with the usual matrix multiplication we have a gain by a factor of 
ks/(k + s> for the number of operations to be performed and hence for the 
time as well. 
REMARK 4.12 (Summary). Note that the concurrence of the results in 
Lemma 4.1 through Lemma 4.10 gives all the irreducible Brauer characters 
in B,. The determination of the corresponding decomposition matrix now is a 
straightforward exercise, which we trust the reader to perform. 
5. VERTICES AND SOURCES 
In this section, at last, we are going to investigate the vertices and sources 
of the faithful simple FG-modules [F = GF(25)]. As remarks in the previous 
sections already indicate, we only need to do this for the nonprojective 
simples contained in the block B,. 
In order to simplify arguments later on, first of all we provide some 
theoretical background. 
LEMMA 5.1. Let V be a simple FG-nwdule contained in B,. Then the 
following hold: 
(1) W.l.o.g., P, < Ix(V) =$ P. 
(2) 1 P : ox( divides dim r V. 
(3) Zf 5 + dimF C,(P,), then OX(M) = P. 
Proof. Consult [S, (2.1) and (2.4)]. n 
LEMMA 5.2. Let V be a faithf 1 d u an ecomposable FG-module in B,. Then 
the following hold: 
(1) V J N, = fhT,W) @ T(V), where r(V > is a projective direct sum- 
mand of V IN, and fNO(V) is the Green correspondent of V (w.r.t. N,). In 
particular, f%,$V ) is indecomposable, and the modules V and Jvl$V) have 
both a common vertex and a common source. 
(2) f,$V> = 1R 8 f,(V), where_&(V) :=fv$V)I~ and f,,$V>lz is the 
direct sum of dim, lv:yn<V > co p ies of a uniquely determined one-dimensional 
FZ-module 1R. In particular, fW$V) is described completely by J;J (V ). 
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Proof. For (1) consult 15, (2.2)]; (2) is a trivial consequence of (1) and 
the fact that NO = N X Z with Z < Z(G). n 
LEMMA 5.3. Suppose that V is an indecomposable FG-module with 
vx(V) = P. Then: 
(1) fN(V)IP = v, @ ... @ V,. with N-conjugate indecomposable FP-mod- 
ules Vi such that each isomorphism type occurs with the same multiplicity (in 
the sense of Krull and Schmidt). In particular, r I IN/PI = 24 and I- I 
dim, C,,,,(X) for X E {PO, PI. 
(2) Each Vi is a source forfv (V > and fN$V ) as well as V. 
Proof. Consult [5, (2.3)]. n 
For the sake of convenience we recall a little more notation which was 
introduced in [5]. Given an FG-module R with corresponding representation 
cp, we put 
X(R) :=X(q) := c q(g) 
gtX 
for X < G. 
Recall that for a simple FG-module S E B, we have 
Im PI(S) = soc7r(S). 
In particular, the socle of the Green correspondent f,o<S> can be deter- 
mined. 
LEMMA 5.4 (Computer lemma). Let S be a simple FG-module contained 
in B,, and let X E {P,, P,, P,, P). Then the following hold: 
(1) The dimension of C,(;) is as given in Table 8. 
(2) The dimension of Im X(S) is as given in Table 9. 
(3) Table 10 g ives dim fNO(S> as well as structure of socf,(S) and 
sot %-WIN. 
Proof. By computer. W 
REMARK 5.5. Defining a map 7 on the set of simple FG-module 
by y(S) to be the dual of the Galois conjugate of S, we easily verify that S 
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S 
45 
126, 
126, 
153, 
639, 
846, 
990, 
1035, 
1233, 
2178, 
4005, 
4752, 
TABLE 8 
dim C,(X) 
x = P” PI PZ P 
10 9 3 2 
26 26 7 4 
26 26 6 2 
34 31 9 5 
130 129 27 6 
170 170 35 8 
200 198 42 12 
211 207 44 13 
251 247 52 12 
441 436 92 23 
803 801 162 34 
952 952 193 40 
and y(S) are contained in the same 5-block of G. Since 7 is compatible 
with Green correspondence, the head of fN( S) given by Head 
f,(S) = r(socf,(~(S>)). 
THEOREM 5.6. If S is a simple FG-module contained in B,, then P is a 
vertex of S and the restriction fw$ S)l p of the Green correspondentfv$S) is a 
source of S. 
TABLE 9 
n 
dimIm X(S) 
S x = P” PI P, P 
45 7 9 0 0 
126, 25 25 4 0 
126, 25 25 4 0 
153, 28 30 4 0 
639, 124 127 23 3 
846, 166 169 33 6 
990, 194 198 37 6 
1035, 205 207 39 5 
1233, 245 246 48 8 
2178, 431 435 83 14 
4005, 800 801 159 30 
4752, 950 950 188 36 
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TABLE 10 
S dim j&(S) SOCfM sot ?T(S)IN 
45 45 P4 
126, 126 PI + /*z 
126, 126 1*1 
153, 153 A, + A, + A, + A, + A, 
639, 264 A4 + EL4 
846, 96 A, + A, 
990, 240 /12 + CL3 + P4 
1035, 410 A, + A, + A, + A, + A, + A, + p1 
1233, 233 /Jz + P3 
2178, 428 A7 + 2~~2 + ~3 + ~4 
4005, 255 A, + A, + ~4 
4752, 252 A, + A, + ~1 
- 
- 
- 
- 
A, + A, + A8 
A, + A, + /+ + I-Q 
Pl + CL3 + CL4 
Al + A, + A, + ~2 
Pl + P2 + P3 + P4 
21-9 + P2 + 2P3 + 2P4 
A, + A, + A, + A, 
+A, + 2A, + A, + 2A, 
+2p., + 2P2 + 3k., + 3cL4 
2A, + 2A, + 2A3 + 2A4 
+3A,s + 2A, + 3A, + 2A, 
+,u1+2~2+3cL3+3p4 
Pmof. First of all note that by Lemmas 5.1 and 5.4 (1) P is indeed a 
vertex for each simple FG-module S E B,. By Lemma 5.3 we know that 
with N-conjugate indecomposable P-modules Si such that r ( 24 and r I 
dim J;,(S) as well as T I dim C .Cs,(X) for X E {Pa, P}. Using (1) in connec- 
tion with the information on Ch ‘mensions provided by Lemma 5.4, we easily 
verify that r = 1 for S E {45,, 153,) 639,, 1233,) 2178,, 4005,); moreover, 
r I 2 for S E {126,, 126,, 846,, 990,, 1035,}, and r I 4 if S = 4752,. 
Assume r = 4 and thus S = 4752,; in particular, X := sot fY(S) E X, + 
A, + pI. Now we easily verify that 
-1 0 
e4Jr= 0 
-1 
I 1 1 1 
As e4 is contained in the inertia group of each of the Si and as e4 is 
centralized by ( e) g Z,, we have derived a contradiction to the Si being 
N-conjugate. Henceforth we may assume that r = 2; in particular, T := 
P( d, e’ ) is the inertia group of S, and S,. 
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dim M dimC,(X) dim f(M) 
21 5 4 
210 42 42 
230 46 46 
560 112 112 
896 180 179 
1200 240 240 
3038 608 607 
3245 649 649 
Inspecting the eigenvalues of e2 1 x for X = sot i\,(S), an argument like 
the one above shows that S E {126,, 126,, 990,). 
Assume next that S E (126,, 126,) and so &(S> = SIN. In any case we 
verify by computational means that dim C,(P,)/[C,(P,j), P] = 3; but now 
gcd (r, 3) = 1 and we have a contradiction. 
Thus we are left with S = 990,. Another computation shows that 
dim@,(P,)/[C,(P,), P] = 13. N ow we have to “translate” this information 
into the Greem correspondent f\,“(S). Note that C,(P,)X, @ X,, where 
X, = C,s,(P,) and X2 = CTcs,( PO) with X, z @,6= I C,,( PO) because 6 = 
dim Im P(S). Obviously dim X,/[ X,, P] is even and so dim Xi/[ Xi, P] 
must be odd; but this contradicts r = 2. 
We have shown that r = 1, which-by Lemma 5.3-proves the claim. n 
REMARK 5.7 (A by-product). Combining the results of [31 with thvse in 
Lemma 5.4, the claims in Theorem ? are evident for faithful simple 3McL 
modules. For the nonfaithful simple 3McL modules we need an appropriate 
version of parts (1) and (2) of L emma 5.4. Most of the necessary data are 
given already in [5, Lemma (3.2)]; for th e sake of completeness we record in 
Table 11 th: missing dim Cnl (X) and dim Im x^< MI for Z, subgroups X of 
type 5B in 3McL. 
With this at hand. all the claims in Theorem 3 are evident now. 
APPENDIX. GENERATORS FOR 2McL 
In Tables 12 and 13 we give two generating matrices for ?McL as a 
subgroup of GL,,(25). According to [S] we work in GF(25) using the Conway 
polynomial x2 + 4x + 2; so for example the matrix entry 24 has to be read as 
4x + 4 (24 = 4*5 + 4). 
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TABLE 12 
GENERATOR 1 OF ORDER 12 
0100000000000000000000 
0001000000000000000000 
0000010000000000000000 
0000000100000000000000 
0000000001000000000000 
0000000000010000000000 
0000000000000100000000 
0000000000000001000000 
0000000000000000010000 
0000000000000000000100 
0000000000000000000001 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
7 0 24 23 0 10 10 8 22 9 18 20 15 5 16 1 3 0 18 7 16 6 
6 18 9 11 17 6 24 9 24 12 9 21 18 8 21 12 12 5 6 5 3 12 
1 13 13 15 5 0 1 18 21 4 0 2 5 12 19 11 15 15 15 12 23 18 
2 23 10 20 16 10 12 10 11 1 19 1 1 18 11 19 10 2 19 11 11 24 
4 15 18 18 14 22 2 17 1 14 4 9 17 2 10 14 14 13 17 5 21 13 
3 1 11 12 0 10 3 14 1 17 17 21 13 23 23 10 0 9 2 24 21 0 
3 16 14 18 15 12 18 23 13 21 4 15 14 5 18 24 17 9 17 16 21 3 
0 19 8 21 10 16 18 17 14 11 16 8 20 22 4 17 19 19 12 6 15 15 
3 1 14 3 20 2 1 13 10 8 3 5 24 13 16 14 7 24 14 21 3 9 
0 13 21 7 10 9 19 9 5 5 5 17 17 12 13 17 24 1 15 3 23 8 
7 11 10 19 23 21 7 14 16 12 11 23 17 22 8 16 15 4 23 5 12 11 
8 24 21 9 11 15 1 20 22 14 8 11 10 17 19 2 8 12 7 8 0 13 
2 14 19 19 5 17 10 6 0 1 6 5 6 9 4 23 19 19 22 4 18 23 
8 6 20 13 20 21 0 10 7 5 15 20 10 5 5 3 16 19 14 16 10 13 
4 10 19 1 6 20 21 7 16 14 9 11 22 15 7 24 24 19 2 11 13 11 
1 7 14 6 5 21 12 21 0 9 3 19 6 3 0 14 17 5 13 15 15 8 
4 18 13 16 8 16 20 11 7 0 15 11 2 2 0 13 21 3 14 2 22 9 
0 1 12 24 11 19 13 10 11 9 9 16 21 16 23 19 23 19 12 7 17 17 
9 15 7 3 14 16 4 2 14 17 22 23 5 12 11 9 15 3 3 22 22 7 
7 24 16 21 13 19 8 2 6 23 10 22 12 24 8 2 2 15 14 4 8 21 
8 21 15 6 7 16 19 4 11 9 1 22 13 19 18 7 20 16 20 22 18 18 
0 19 23 5 24 22 10 7 7 13 22 5 2 0 9 20 24 16 14 20 6 1 
6 22 23 2 9 0 1 11 13 0 3 15 16 3 7 13 18 21 5 20 10 18 
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TABLE 12-Continued 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
01000000000000000000000 
00010000000000000000000 
00000100000000000000000 
00000001000000000000000 
00000000010000000000000 
00000000000100000000000 
00000000000001000000000 
00000000000000010000000 
00000000000000000100000 
00000000000000000001000 
00000000000000000000010 
18 9 15 10 2 21 3 18 1 3 21 10 10 22 16 15 11 8 7 12 4 7 13 
20 13 12 12 3 21 4 19 18 8 11 7 12 7 14 11 7 15 23 10 16 13 23 
12 8 13 21 10 16 16 20 5 10 3 20 14 3 16 5 0 8 3 15 5 11 22 
7 14 24 14 19 11 7 24 13 15 11 16 18 2 22 22 4 13 1 14 8 20 21 
13 20 3 21 2 1 10 8 24 23 7 11 19 6 18 23 21 21 5 14 19 11 0 
12 13 9 16 1 1 9 3 11 4 11 21 5 0 7 13 18 23 8 15 22 23 6 
20 1 7 9 15 9 0 18 11 2 8 11 13 10 6 19 5 15 10 2 7 7 24 
13 17 15 7 20 8 8 1 1 18 11 18 9 16 1 17 21 21 17 9 2 15 19 
10 6 12 12 12 16 4 19 3 19 21 11 13 10 24 5 15 1 22 17 2 7 23 
22 10 12 22 15 6 15 3 17 16 9 19 7 19 15 3 23 10 22 2 5 13 2 
4 6 10 22 0 4 14 20 2 7 5 16 21 13 6 8 14 19 8 4 6 13 16 
18 13 11 10 3 2 12 0 21 23 21 16 13 22 0 18 21 6 13 5 11 0 0 
11 2 13 3 6 17 11 15 9 19 6 0 20 13 23 24 15 8 6 12 11 19 17 
22 21 0 7 23 1 6 3 11 5 13 23 24 2 1 1 11 10 19 21 0 8 12 
1 22 21 6 9 11 23 3 1 5 17 11 22 17 3 24 6 8 20 17 15 8 8 
17 6 6 1 24 6 0 13 18 9 8 24 5 1 16 19 4 14 4 0 5 11 20 
12 2 14 4 24 20 10 8 13 21 15 17 22 10 21 11 17 17 2 15 24 8 12 
4 23 19 24 22 11 0 14 18 23 0 1 2 6 20 23 17 6 13 0 13 13 16 
20 13 1 2 5 13 17 11 5 18 13 2 14 21 3 22 7 5 17 12 10 22 20 
3 19 12 14 16 11 13 20 10 1 21 11 17 14 23 16 6 7 3 4 20 24 5 
5 18 21 9 4 21 4 19 19 21 0 19 22 22 10 18 10 11 22 24 16 9 16 
11 3 8 21 15 23 19 23 14 0 11 20 9 6 23 17 3 9 21 12 0 8 10 
10 3 10 10 10 19 23 20 4 8 8 19 18 5 8 5 17 6 22 14 5 1 7 
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TABLE 13 
GENERATOR2OFORDERB 
0010000000000000000000 
0000100000000000000000 
0000001000000000000000 
0000000010000000000000 
0000000000100000000000 
0000000000001000000000 
0000000000000010000000 
0000000000000000100000 
0000000000000000001000 
0000000000000000000010 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0000000000000000000000 
0 6 20 17 22 16 17 18 12 12 10 20 17 5 16 7 15 16 11 5 4 15 
8 10 0 1 18 7 21 6 8 9 24 20 5 10 4 19 7 17 13 22 23 12 
5 14 11 14 12 18 12 10 11 1 17 12 2 11 1 12 14 9 15 22 4 16 
7 0 10 14 24 14 12 2 10 23 10 11 14 5 8 22 13 22 11 3 2 19 
2 18 14 11 14 21 18 13 15 4 16 20 16 23 12 3 19 2 11 16 3 20 
4 7 0 15 11 19 21 16 24 20 19 3 15 15 0 17 24 22 3 21 1 1 
8 21 14 16 16 1 22 10 8 13 0 22 14 0 24 3 5 21 3 7 7 16 
1 20 23 22 9 13 0 7 22 22 4 24 20 3 7 15 11 3 8 11 4 6 
6 18 24 10 24 3 12 13 24 3 18 24 21 1 18 21 10 16 19 1 24 7 
2 0 24 21 24 19 24 1 4 18 1 21 16 2 24 13 21 19 13 9 23 17 
1 5 13 12 13 15 8 2 19 7 20 7 2 4 7 22 23 8 9 23 20 13 
4 15 14 8 8 18 13 18 17 15 21 22 3 23 1 9 23 13 21 22 3 14 
5 17 19 16 14 10 22 15 21 4 18 9 15 23 24 20 7 10 14 16 11 5 
6 9 7 23 20 13 22 12 19 19 0 18 14 24 17 24 21 14 21 23 23 20 
3 3 9 20 7 20 14 8 10 10 5 21 8 10 16 16 7 0 23 10 24 6 
0 2 11 23 20 12 10 8 10 22 12 12 12 15 1 1 18 13 16 19 17 7 
4 7 22 24 18 21 13 16 5 14 15 13 3 4 13 10 24 6 3 13 14 20 
6 2 15 7 1 6 24 21 22 5 21 10 16 21 20 5 21 4 24 21 3 20 
3 12 22 16 21 0 16 13 23 4 15 12 14 20 7 17 12 2 18 11 19 14 
0 2 10 14 15 7 23 15 0 2 18 23 14 20 19 24 21 14 18 7 21 13 
5 20 18 21 17 22 1 16 23 17 20 9 16 2 7 15 2 10 4 20 14 21 
8 24 24 13 14 7 15 3 14 5 10 12 16 16 22 12 17 11 16 14 14 17 
9 11 5 23 17 4 16 7 7 18 1 6 19 17 21 24 21 0 16 24 19 19 
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TABLE 13-Continued 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
00000000000000000000000 
10000000000000000000000 
00100000000000000000000 
00001000000000000000000 
00000010000000000000000 
00000000100000000000000 
00000000001000000000000 
00000000000010000000000 
00000000000000100000000 
00000000000000001000000 
00000000000000000010000 
00000000000000000000100 
00000000000000000000001 
13 12 23 17 5 8 10 0 21 2 6 19 2 19 20 23 2 21 5 19 9 10 1 
8 6 8 14 16 7 9 19 20 19 1 19 24 5 18 7 19 24 17 18 9 1 9 
15 3 24 6 22 22 20 7 24 13 12 1 23 10 21 15 19 19 6 9 6 15 9 
6 11 2 3 6 7 0 10 20 6 0 2 24 2 17 0 22 10 14 3 14 11 17 
24 9 2 15 2 2 13 4 22 10 14 5 23 22 6 4 11 5 10 0 5 3 17 
3 0 20 20 23 20 24 24 2 4 14 20 21 4 18 0 16 17 6 1 5 13 14 
19 8 3 6 24 7 11 0 16 2 23 3 3 12 18 19 22 5 2 20 14 16 9 
0 17 16 2 24 23 8 16 14 0 16 1 5 0 19 0 18 14 5 12 10 18 1 
21 22 8 1 11 19 0 22 0 13 13 6 22 21 1 5 13 2 10 8 10 3 15 
6 2 4 19 13 22 16 22 1 20 9 18 11 20 24 16 3 13 6 21 16 6 2 
16 19 3 9 14 1 17 22 24 10 14 18 12 7 10 16 17 11 9 3 15 11 15 
11 23 17 22 17 8 24 1 2 2 8 8 23 18 3 2 4 1 19 14 20 4 4 
4 0 7 3 22 9 3 24 18 8 22 3 19 22 9 23 13 1 13 13 0 20 18 
7 21 3 20 17 5 4 11 0 2 13 5 20 2 3 23 15 6 15 18 15 18 11 
20 2 20 4 0 13 18 18 0 24 4 6 11 11 9 21 1 15 21 20 1 17 4 
11 4 22 2 3 7 18 16 20 0 0 0 1 6 13 15 7 6 16 22 4 16 11 
7 13 5 7 1 20 11 10 5 2 22 6 1 1 21 15 22 8 14 13 19 3 19 
8 0 1 16 6 13 1 10 9 5 13 22 20 3 20 3 7 1 18 22 3 19 2 
17 11 24 6 4 6 8 24 11 24 21 13 21 22 11 2 0 0 9 18 10 23 7 
4 6 0 19 3 19 9 14 3 24 5 12 16 5 23 7 19 5 18 14 13 20 2 
7 5 19 0 1 0 7 13 21 19 20 8 16 17 14 15 5 6 13 19 10 14 11 
11 12 9 1 19 18 19 13 6 20 11 3 3 11 14 24 12 17 8 5 3 21 5 
9 23 0 1 22 2 13 7 10 12 13 9 7 14 11 12 19 13 22 23 4 0 10 
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